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THE REGULATION OF THE BLOOD VOLUME 
IN EXPERIMENTAL NEPHRITIS. (11.) 
By R. A. CHISOLM, &it Memorial Research Pellow. 
From the Pall~ological Department, cfuy’s Hospilol, Aadac, S.E. 
BOTH uranium nitrate in doses of 0.010 grm. per kilo of body weight, 
and potassium chromate io doses of 0.035 grm. per kilo, produce in 
the rabbit widespread necrosis of the cells of the convoluted tubules of 
the kidney. In  the w e  of either drug, anuria sets in within three or 
four days, and the animal dies shortly after. It hss been shown by 
Boycott (1913 l) in the case of uranium animals, and by Chisolm 
(19142) in the case of chromate rabbits, that after anuria has become 
established there is an alteration in the permeability of the capillary 
wall of such a nature as to hinder the interchange of fluid between the 
blood vessels and the tissues. The lnechaniem of the production of 
this alteration forms the subject of the present investigation. 
Apart from the influence of retained excreta, two possible hypo- 
theses suggest themselves : in the first place, the necrosed kidney cells 
may give rise to a product which is passed into the circulation, and 
which produces the alteration in the capillary epithelium; in the 
second place, the alteration in the capillary wall may be due to the 
direct action on the wall of the uranium nitrate or potassium chromate 
used to produce the nephritis. Both these hypotheses have been 
tested experimentally. 
The method of experiment mas as follows :-Nephritis was produced in 
rabbits of 2 kilos weight or over by the intramuscular injection of a 1 per 
cent. solution of uranium nitrate or potassium chromate in distilled water, the 
dose being 0.010 grm. per kilo of body weight in the former case, and OfJ35 
grm. per kilo in the latter. After anuria had set in, which was usually on the 
third or foiirth day in the case of either drug, the animal was anaesthetised 
with ether, and a sample of blood taken from the carotid for the estimation 
of chlorides in the serum. The kidneys were then removed with aseptic 
precautions, and finely divided with scissors ; 2 they were traneferred to 200 C.C. 
of sterile Ringer’s solution (containing 0.9 per cent. Nac1,0.042 per cent. KC1, 
0.024 per cent. CaCI,, and 0.030 per cent. NaHCo,) in a flask. The flask 
1 [Keceiwd May 22, 1914.1 Thc fimt article appeared in this Journal, voL xviii p. 552. 
Towards the expenses of this research a grant was received from the Science Committee 
of thc British Medical Association. 
3 In the preliminary experiments the kidneys were ground up with nand in a sterile 
inortar, and extracted in the above fashion. The resulting extract filtered very slowly, 
and on injection into a rabbit produced immediate dyspncea, cyannoSie, and death. Thk 
method of extraction wus therefore abandoned. 
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was then well shaken, and allowed to  stand in the cold room for at least forty- 
eight hours. The controls were normal kidneys treated in exactly the same 
way. At the end of this period the extract was filtered through an ordinary 
filter paper, the filtrate being an opalescent fluid, more or less tinged with 
haemoglobin. A normal rabbit of about 2 kilos weight was then taken, and 
anasthetised with ether and urethane; the abdomen mas opened, and the 
ureters tied at the base of the bladder. The abdomen was then closed with n 
few sutures. A cannula was tied in the left jugular vein, and the right 
carotid exposed and ligatured, and divided after a clip had been placed on the 
proximal end. The percentage of hsmoglobin was then estimated in a sample 
of blood from the carotid, and the filtered kidney extract injected in the circula- 
tion through the jugular cannula. The injected fluid was slwnys suituhly 
warmed ; and the amount given was equal to the estimated blood volume of 
the animal, taken as 48 C.C. per kilo of body weight. The injection was 
carefully regulated so aa to occupy five mhutes, 4.8 C.C. of fluid per kilo being 
run in uniformly during each period of thirty seconds. Immediately the 
injection waa finished the hamoglobin was again estimated in a sample of 
blood from the carotid, and thereafter at  five-minute intervals till fifty minutes 
had elapsed from the start of the injection. From the figures so obtained it 
is easy to calculate the relative blood volume and the amount of the injection 
that passes out of the vessels in each fiveminute period. Throughout this 
paper in the tables the relative blood volume at  the start is taken as 100.1 
Every time a sample of blood is taken from the carotid, a certain 
small amount of haemoglobin is lost to the circulation, and this vitiates 
to a slight extent the calculation of the relative blood volume from 
the percentage of hsemoglobin. While it is possible by collecting all 
the samples of blood to make an approximate correction for this factor, 
the calculation is somewhat uncertain, and, as the error is in any case 
small, I have preferred to omit the correction and give the crude figures as 
actually observed. 
NOKMAL KIDNEY EXTRACT. 
The results of infusing six normal rabbits with their calculated blood 
volume of extract of normal rabbit's kidney in Ringer's solution are shown in 
LXXILI. . 
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LXXXVII. . 
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Table I. 
i- 1 No. 
i L.x. . M. 2320 69 ,),, 
M. 2520 74 100' 146 123 
Y. 2080 70 100 1% 113 
M. 1870 SO 100 131 118 
M. 1620 76 100 127 112 
F. 2550 82 100 132 117 I 
Averagerelativevolume . . 
Average per cent. of injection lost 
For a fuller description of the metho, 
Cambridge, 1913, vol. xviii. p. 11. 
I 
16 
- 
100 
119 
108 
108 
107 
114 
08'3 
64 
- 
- 
- - _ _  
106 j 106 105 100 
101 100 99 - 
1007 100'0 - - 
2'1 0.7 - - 
, ,  I I 
see Boycott, Journ. Pdh. and Bat 
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10 
135’3 
115’3 
For purposes of comparison, in Table 11. are shown these results 
compared with the average figures, taken from my previous paper 
obtained by infusing four normal rabbits with normal Ringer’s fluid 
under similar conditions. 
15 20 25 
---- 
113’3 107.8 105.0 
109.3 106’0 102.8 
TABLE 11. 
i Average Relative Blood Volume after 
I I 
Normal Ringer 
Minutes. 
I t  will be seen from Table I. that the results are fairly concordant 
one with another for the individual rabbits, though rabbit LXXIII. disposed 
of less of the injection during the first five minutes, and was somewhat 
slower than the others in passing the rest of the fluid out of its vessels. 
On the average the rabbit infused with Ringer extract of normal 
kidney under the conditions of experiment loses 68 per cent. of the 
injected fluid during the period of injection, 16 per cent. during the 
five-minute period following the injection, and thereafter decreasing 
amounts during each five-minute period, till by the end of thirty-five 
minutes from the start of the injection all the fluid infused has left 
the vessels and passed into the tissues. 
Table 11. shows that the kidney extract passes out of the vessels 
somewhat more quickly than normal Ringer’s solution, but I am not 
disposed to lay much stress on this difference, as a similar difference 
was observed between my results for normal rabbits infused with 
normal Ringer, and those given by Boycott in his paper. 
NEPHIUTIC KIDNEY EXTRACT. 
A. UTanim. 
Six rabbits were infused with Ringer extract of nephritic kidney, the 
nephritis having been produced by uranium nitrate. The results are shown 
in Table 111. and Fig. 1. Table IT. shows, for purpose,s of comparison, the 
average results so obtained; and the figures given by Boycott showing the 
effect on the blood volume of rabbits suffering from uranium nephritis, of 
infusing them with the blood volume of normal Ringer’s solution. 
l @ - - J L .  OF PATE.-VOL. XIX. 
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Ayerage relative voluine . 100 
Averagepercent. of injection lost 
Average relative volume (normal) - 
. I  - , 
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TABLE III.-Neplwitic Kidney Extract (Uranium). 
1480, 134'5 
51'9 13'5 
131'5 115'5 
i .c M 
.; 
NO. 
, m ,  3 
CXIII. , . 81. 2100 
an-. . . Y. I 1970 I 
Relative Blood Voluilie after 
74 100 154 139 
$2 100; 150 IS 
79 100 146 136 
65 100 155 135 
$0 100 140 140 
79 100 138 120 
160 
150 
140 E! +3 
i 120 
J 
W 
130 
8 
2 
110 
1oc 
- 
15 
- 
13? 
133 
1?!1 
130 
132 
118 
129c 
5.7 
109.3 
- 
Minutes. 
123 119 117 
119 113 111 
11B6 115'3 118'3 
5'9 2.2 1'0 
1007 1OOQ - 
- 
45 
- 
110 
120 
114 
116 
115 
100 
115'0 
1 '3 
- 
- 
- 
50 
- 
110 
11s 
111 
116 
115 
109 
1142 
j 
- ~~ ~ 
URANIUM KIDIiEY EXTRACT 
0 10 20 30 40 50 
FIG. 1. 
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Nephritic kidney) 
ertract(uranium) 
Normal rabbits I 
Dealing first with Table III., the results for the individual animals 
are fairly in agreement one with another. On an average 5 2 per cent. 
of the fluid leaves the vessels while the injection is proceeding, as 
compared with 68 per cent. where the fluid injected is extract of 
normal kidney. During the five minutes immediately following the 
injection, 135 per cent. of the fluid passes out, where nephritic kidney 
extract is used, while 16 per cent. passes out where normal kidney 
extract forms the perfusion fluid. The amount of the injection 
leaving the vessels becomes less in each succeeding five-minute period, 
and at the end of thirty-five minutes from the start, by which time all 
the extract of normal kidney has left the vessels, about 1 7  per cent. 
of the nephritic extract still remains in the circulation, and at  the end 
of fifty minutes, when the experiment was stopped, 14 per cent. of the 
injection was still left in the vessels. Extract of uranium-nephritic 
kidney, therefore, under the conditions of the experiment, passes out of 
the circulation both more slowly and in the end less effectually than 
extract of normal kidney. 
Table IV. shows this is also true when we compare nephritic kidney 
extract infused into normal rabbits with normal Ringer's solution 
infused into uranium-nephritic rabbits ; but it is to be borne in mind 
that the rabbit suffering from uranium nephritis does not dispose of 
normal Ringer's fluid so effectually as the normal rabbit (vide 
Boycott's paper, from which the figures in Table IV. are taken). 
100 
TABLE IV. 
- 
Sverage Relative Elood Volume after 
- __ 
Normal Ringer's' 
Normal rabbits. 
solution 
I 
(100 
5 
148.2 
130.4 
133% 
10 I 15 
I 
134.7 i 129.0 
I 
I 
119'3 
114'4 
112'4 
104'9 
Minutes. 
20 1 25 
- 
124% 
108'0 
102.0 
- 
122.3 
106.8 
100'3 
30 j 35 1 40 
119-5 
104.Q 
- 
I 
45 
115.0 
- 
I 
i --~ ~ . _- 
1 The figures in Table IV. for normal rabbits perfused with normal Ringer are taken 
from Boycott's paper, as the normal Ringer nephritic rabbit figures came from the same 
source. They differ from the figures under the same heading in Table VI., which are taken 
from my own paper. I have used these latter figures in that instance, because the figures 
for the chromate rabbits infused with normal Ringer in Table VI. are from my own work. 
The reason for the discrepancy between Boycott's figures for normal rabbits and my o m  I 
do not know. 
B. Potassium Chromate. 
Six rabbits were infused with extract of potsssium-chromate-nephritic 
kidneys in Ringer's solution. The resulta are shown in Table V. ; Fig. 2 and 
Table VI. show the average results so obtained compared with the average 
figures, taken from my previous paper, obtained by infusing seven rabbits 
suffering from potassium chromate nephritis, with normal Ringer's solution. 
TABLE V.-Nephritic Kidney Extract (Potassium Chromate). 
~~ 
XCIX. . . F. 1870 77 100 145 126 
CI. . . I M. 2160 1 80 1001 138 ' 127 
Average relative volume . . 100 1 1405 
Averngepercent.ofinjsctionlost - 63'5 
Average relrtivevolume(normal) - ' 131.7 
I 
I 
l5 I 2o 
-i-- 
2 1 ::: 
120 ' 118 
116 114 
1% I 11s 
118 111 
122'0 I 118'2 
8'5 1 3.8 
100~31106'0 
I 
I 
2 5 ' 3 0 ' 3 6  4 0 ' 4 5  
124 ' 122 110 1 118 I 116 .- , ~ - __ -- I 
120 
115 
112 
117 
108 
118'0 
8'2 
102'8 
117 115 I 115 115 
113 112 ~ 112 1 112 
I12 111 109 1 108 
107 105 I 106 i 105 115 113 113 112 
114'3 112.5 ' 118'0 I 111'2 
1.7 1'8 0'6 0'8 
100'7 IW-O! - I - 
I ,  
I 
,-I 
113 i 
-i 
113 
112 
107 
111 
105 
110'0 
1"l 
It appears from Table V. that nephritic kidney extract (chromate) 
does not pass out of the circnlation so completely or 80 quickly as 
normal kidney extract. During the injection period 53.5 per cent. of 
nephritic extract passes out as compared with 68 per cent. of normal 
kidney extract, and by the end of thirty-five minutes from the start, 
by which time all the normal extract has passed into the tissues, 12.5 
per cent. of the nephritic extract still remains in the vessels, and when 
the experiments came to an end a t  fifty minutes from the start, 10 per 
cent. of the injection still remained in the circulation. 
Table VI. shows that when extract of chromate-nephritic kidney 
is infused into a normal rabbit, the subsequent course of events is 
much the same as when normal Ringer's solution is infused into rabbits 
suffering from potassium-chromate nephritis, the injection in both 
passing out of the vessels both less quickly, and in the end less 
effectually, than when a normal rabbit is infused with Ringer's solution 
or with extract of normal kidney. 
I n  the case, therefore, of both uranium-nitrate and POtaSsiUm- 
chromate nephritis, Ringer's extract of nephritic kidney when infused 
into a normal rabbit passes out of the circulation at  a rate and to an 
extent which is comparable with the rate and extent to which normal 
Ringer's solution leaves the vessels of a nephritic rabbit, whether the 
271 
150- CHROMATE KIDNEY EXTRACT 
0 5 1 10 I 15 
I 
20 25 
146'5 130.5 1122.0 
I 
mate) 
Normal rabbits 
118.2 116Q 
Normal Ringer's 
solution 124.9 118'4 115'4 
Kormal Ringer's 
Normal s lution rabbits. } 
--Chiaolm 
I 
100 143'3 1125.3 1113'3 107'8 102'5 
_-- 
Average Relative Blood Volume after 
I Minutes. - 
95 
- 
40 
- 
112'0 
112.4 
100 
- 
30 
114.3 
113'4 
101.3 
- 
112.5 
112'4 
100.5 
- 
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nephritis be due t o  uranium or chromate (Table VII.), the conditions of 
experiment being the same. Further, these nephritic extracts do not 
leave the vessels so quickly at first or in the end so completely as do 
either normal Ringer's solution or extract of normal kidney when 
infused into the normal rabbit. 
I 
- __ - 
i Average Relative Blood Volumc after 
I 
i Fluid injected. Ninutes. _-  
- 
Normal rabbits (3) . 
Chromaterabbita (8) . . . 
Uranium (13) . 
Normal rabbits infused with normal kidney extract (4) 
11  ,, uranium kidney extract (4) 
I ,  uranium kidney extract (proteid-free) (6) 
1 3  chromate ,, (5) . 
,a  3 ,  ,, (proteid-free) (5) 
2 9  intravenous uranium (3) 
I t  chromate (3) . 
. 0-550 per cent. 
. 0.550 ,, . 0545 ,, 
. 0.580 . 0-590 ,, 
. 0.630 . 0,590 ,, 
. 0.690 ,, 
. 0'640 ,, 
. 0'620 ,, 
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nephritis be due t o  uranium or chromate (Table VII.), the conditions of 
experiment being the same. Further, these nephritic extracts do not 
leave the vessels so quickly at first or in the end so completely as do 
either normal Ringer's solution or extract of normal kidney when 
infused into the normal rabbit. 
What is the cause of this slowing in the rate and extent to which 
extract of nephritic kidney passes out of the circulation as compared 
with extract of normal kidney or with normal Ringer's solution 2 
I t  is not due to an alteration in the chloride content of the infusion 
fluid, for the amount of chloride reckoned as NaCl and estimated by 
Volhard's method in the case of both normal and nephritic kidney 
extraeta, lay very close in all cases to the 0.966 per cent. which is the 
chloride content of normal Ringer. Nor was the chloride content of 
the animals' serum a t  the end of the experiment noticeably different 
from the normal, as is shown by the following Table VIII. The serum 
chloride content was estimated in all cases by Ambard and Weil's per- 
manganate method. 
TABLE VII1.-NaCl Content of Serum. 
or al rabbits (3) . 
r ter it  (8) . . . 
um (13) . 
or al rabbits infused ith nor al kidney extract (4) 
t t  ,, uraniu  kidney extract (4) . 
1 3  chro ate , ( 5 )  . I ,  uraniu  kidney extract (proteid-free) (6) . 
,a  3 ,  , (proteid-fr e) (6) . 
2 9  intravenous uraniu  (3) 
I t  chro ate (3) . 
. 0-550 per cent. 
. 0.550 , . 0.645 , 
. 0.580 . 0-590 , 
. 0.630 . 0,590 , 
. 0.590 , 
. 0.640 , 
. 0'620 , 
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' I  - Relatire Blood Volume after 
ij .- i 
5 pl 
KO. j (p Minutes. * o g g  .- - 
d g lip - & %  0 1  5 1 10 I 15 I 20 ~ 25 30 35 ' 40 4 1  1 50 
I "  __ - .- - - ~ . I  ~- 
CZXPFI. . I  F. j 2360 82 
I cxL. . ;M. ii9m j 79 
I CXLIII. . F. , 2270 ~ 75 
Average relative volume . . 
Averagepercent.olinjectionlost 
(normalRinger) . . . ,Average relative volume 
loo! 137 1 119 111 j 104 I w 9s - - - IT 
iml 141 i 120 110 I 105 101 loo 09 - - 1 - I 
I 100 139 ~ 111 113 ~ 107 I 104 101 99 97 
loo\ 139.0 j 120.0 111'3 105.3 10l.i 08.7 (08) (07) 1 1 1 
- 1 61'0 19.0 8.7 1 B'O 4'0 1'6 0'7 - - 1 - 
I 
- 143'3 1253 115'3'107'8 i105'0 102'5 101'3 100'5 100'0 j - 
I 
 .  
Nor is it due to the presence in the nephritic kidneys of uranium 
nitrate or potassium chromate, which passes into solution in Ringer’s 
fluid with which the extract is made, and alters the permeability of 
the capillaries by direct action on their wall. Two facts are against 
this supposition. In  the first place, Mr. Rogerson, who kindly tested 
the matter for me, tells me that the potassium-chromate kidneys contain 
only a trace of the salt, and none at  all could be found in the extract. 
The uranium kidneys were not tested for the presence of uranium 
nitrate. In the second place, we have the results set out in Tables IX. 
and X. Table IX. shows the alteration in blood volume produced by 
the infusion of Ringer’s solution in the usual way into rabbits which 
about fifteen minutes previously had received an intravenous injection 
of 0.010 grm. per kilo of uranium nitrate, the dose used for nephritis. 
For comparison the bottom line shows the figure for normal untreated 
rabbits infused with Ringer’s solution. Table X. shows the results in 
rabbits treated in the same way after the intravenous injection of 0.035 
grm. potassium chromate per kilo. The only alteration that such 
treatment produces in either case is that in the case of the chromate 
animals in Table X. during the injection period rather less of the 
injection fluid passes out of the vessels than in untreated animals 
infused with normal Ringer, a difference which may be due to an 
alteration in blood pressure. The difference, however, is soon made 
up, and in both cases the fluid leaves the vessels as quickly and 
completely as in the case of the normal animal. 
It would seem, therefore, that Binger’s solution extracts from the 
nephritic kidney some substance which prevents the extract passing 
out of the circulation so quickly as extract of normal kidney or normal 
Ringer’s solution. 
Some experiments were performed to decide whether this substance 
was of the nature of a coagulable proteid, or so closely connected with 
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75 
73 
71 
84 
it as to be inseparable from it by ordinary methods, or whether it was 
incoagulable by heat. To this end extracts of both uranium and 
chromate kidneys were made faintly acid with 2 per cent. acetic acid 
boiled, filtered repeatedly till clear, and made up to the volume of the 
original extract with Ringer's fluid, after being made faintly alkaline 
with 2 per cent. sodium carbonate solution. The fluid so obtained waa 
then infused into rabbits of about 2 kilos weight in the usual way. 
100 139 
100 159 
100 165 
100 143 
TABLE X.--lntrazrenous Injection of Potassium Chromate : 0.035 Grm. 
per Kilo, followed by the Injection of Ringer's Solution. 
134 
114 
117 
1288 
9'0 
109'3 
129 
109 
114 
11x 
5'5 
106'0 
E l  Relative Blood Volume after 
NO. Siinutes. 
ci c M.- 
ic 
-- - 
45 1 50 
7 - -  : I :  
- I -  
100 I - 
d m 10 I 15 
124 1 106 
1% I 110 
129 ' 114 
127'0 110'0 
'25.0 17'0 
125'3 I 113'3 
I 
I 
-- 
CLVI. . I F. 
CLVIII. . I Y. 
mvm. . I P. 
2250 
1980 
2370 
Average relative volume . 
Averagepercent. ofinjection lost - 48'0 
Average relative volume 
(normrlRier)  . . . 1 - 143'3 
I 
TABLE XI.-NepAritic Kidney Extract ( Uranium-Proteid-free). 
J .- 5
5 - 
la00 
2370 
2120 
W-0 
2080 
2180 
NO. 
OXVIIL . 
mm. . 
cxxv. . 
cxxm. . 
cxun.  . 
!XXxnf. . 
t i  - 
F. 
F. 
Y. 
Y. 
F. 
M. 
I 
25 I 30 
I 
95 
~ 
107 
103 
118 
118 
108 
108 
10.3 
1 '9 
00.0 
- 
40 45 ~ €4 
107 107 105 
-_ 
101 100 I 100 
106 106 i I 105 
8 .  
110 114 1 114 
108 108 I 106 
109.0 108'0 I1068 
I 
1'3 1'0, 1'2 
I 
- - 1 -  
.- 
108 
104 
122 
122 
108 
109 
112'2 
2.5 
100'7 
-
111 
106 
124 
127 
108 
112 
114.7 
3'0 
102.8 
134 
123 
143 
142 
124 
125 
1316 
17.0 
115% 
.rerage relative volume . . 100 ' 1488 
veragepercent,ofinjectionlost - 61.2 
verage relative rolume(norma1) - 131'7 
I 
The results are seen in Figs. 1 and 2, and Tables XI. and XII. 
It will be seen that in the case of both uranium and chromate proteid- 
free extracts, the amount of fluid that passes out of the circulation 
during the injection period is the same as where untreated nephritic 
kidney extract is used for infusion, but that ultimately rather more of 
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35 
106 
110 
109 
115 
11s 
109 
110's 
the proteid-free extract passes out than of the extract in which the 
coagulable proteid still remains. In neither case, however, does the 
blood at  the end of fifty minutes from the start return.to its original 
volume. It would seem, therefore, that in getting rid of the coagulable 
proteid (and the filtrate was so far free of it that it gave no precipitate 
with salicyl-sulphonic acid in saturated solution), one gets rid to a 
slight extent of the substance which retards the passage of fluid from 
the vessels, but by no means all of it, a considerable amount re- 
maining behind in the proteid-free fluid. Possibly the amount that 
is lost is carried down mechanically by the precipitated proteid. 
i 40 
____ 
106 
109 
108 
113 
109 
108 
1088 
TABLE XI1.-Nephritic Kidney Extra.& (Potassium Chromate-Protd-fiee). 
iverage relative volume . . 100 
4veragepcrcent.ot injectionloat 
4ver.ge relative volume (normal) I - I -  
No. 
- 
cxxxv. . 
CXLV11. . 
CXCTIII. . 
CLI. . 
CLII. . 
CLIII. . 
145-2 1~8'0 
M'8 17.2 
131'7 115'5 I 
i 
m' 
- 
M. 
M. 
F. 
M. 
M. 
M. 
121'3 1107 114'2 
8.7 I 4.6 I 2'5 
109tl 1066 102'8 
Relative Blood Volume after 
' .- c d .  
a p '  
J 
112'3 
19 
100.7 
2250 87 
2450 i 6  
2550 82 
1950 72 
1824 70 
1700 93 
100 143 190 
100 146 129 
100 141 120 
100 151 132 
Minutes. 1 
100.0; - 
45 
- 
105 
107 
108 
11s 
108 
108 
108.2 
0'6 
- 
60 
- 
105 
106 
106 
111 
108 
107 
108-7 
1'6 
- 
CONCLUSIONS. 
Extracts made with Ringer's fluid from uranium-nitrate or potassium- 
chro&e-nqh&k Mneys, but not from llomnal kidneys, contain a 
substaw which hinders the p m g e  of .fluid from the vesseb to the tissuCs 
w k n  infused into rdbits. This substance is not of the nature of a 
coagulable proteid. 
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